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SUMMARY. 

A  new  sample  foam  insert  for  the  Protec  helmet  was  impact  tested  along  with  a 
standard  insert  to  determine  differences  in  impact  protection.  This  testing  was 
performed  to  ascertain  the  suitability  of  the  new  protective  insert  in  the  role  of  freefall 
parachute  helmet.  The  testing  showed  that  the  performance  of  the  new  insert  was 
better  than  the  standard  insert,  but  did  not  meet  the  standards  set  prior  to  testing. 

BACKGROUND. 

1.  There  is  a  continuing  requirement  for  a  protective  helmet  for  Freefall 
Parachuting  within  the  Canadian  Forces.  The  impact  protection  of  candidate  helmets  to 
be  used  in  die  freefall  parachute  role  has  been  identified  as  a  major  concern.  As  such, 
the  Defence  and  Civil  Institute  of  Environmental  Medicine  (DCIEM)  was  tasked  by 
Director  Land  Requirements  (DLR)  to  perform  impact  testing  on  a  new  foam  liner  insert 
for  the  candidate  helmet  (Protec).  This  testing  was  to  be  performed  as  a  continuation  of 
the  previous  work  (Ref  A). 

AIM. 

2.  The  aim  of  this  project  was  to  measure  and  analyse  the  impact  performance  of  a 
new  foam  insert  for  the  Protec  helmet.  Comparison  to  the  original  foam  insert  was  to  be 
made,  along  with  performance  relative  to  the  standards  described  below. 
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IMPACT  TESTING  STANDARDS. 


3.  Two  standards  were  to  be  used  in  this  testing  to  analyze  the  performance  of  the 
candidate  hehnet.  One  was  the  European  Airborne  Sport  Helmet  Standard  (Ref  B  - 
enclosed  in  Armex  A).  This  standard  requires  the  helmet  to  be  tested  with  a  90  Joule  (J) 
impact  on  each  of  the  crown,  front,  back  and  both  sides.  The  other  standard  was  the 
Soldier's  Helmet  Parachute  Impact  Standard  (Ref  C),  and  required  90  J  impact  on  the 
crown,  and  65  J  on  the  front,  back  and  both  sides.  The  pass/ fail  criterion  for  both 
standards  was  a  maximum  of  250  G  peak  headform  acceleration,  measured  as  a  result 
of  impact  on  any  of  the  five  impact  points.  The  two  standards  were  selected  since  there 
is  no  standard  for  freefall  helmets,  and  it  was  felt  that  they  would  provide  a  reasonable 
standard  for  an  analysis.  The  aim  of  the  project  was  to  test  first  using  the  Soldier's 
Helmet  standard,  and  if  the  helmet  was  performing  adequately  the  intention  was  then 
to  proceed  with  the  European  Standard  at  a  later  date. 

IMPACT  TESTING  PROTOCOL. 

4.  The  impact  testing  was  performed  on  April  2, 1998  at  the  Canadian  Standards 
Association  (CSA)  facility  in  Rexdale,  Ontario.  The  testing  protocol  was  exactly  the 
same  as  the  previous  testing  (Ref  A).  All  testing  was  conducted  by  Mr.  Henry  Tran,  a 
technician  at  CSA  who  specialises  in  impact  testing. 

RESULTS. 

5.  As  with  previous  testing,  only  the  ambient  temperature  condition  was  tested. 
This  was  due  to  the  fact  that  only  two  samples  (one  of  each  foam  insert  type)  were 
available  for  testing.  The  results  for  the  two  samples  are  summarized  in  Table  1  below, 
and  a  copy  of  the  raw  data  sheets  are  located  in  Annex  B.  The  peak  accelerations  listed 
as  500+  were  beyond  the  capability  of  the  impact  system  to  measure.  All  three  impact 
runs  for  the  standard  insert  produced  peak  accelerations  greater  than  500  G.  Because 
there  was  a  concern  that  the  excessively  high  peak  acceleration  values  might  damage 
the  testing  equipment,  the  testing  of  the  standard  insert  was  halted  after  only  those 
three  individual  impact  runs.  The  special  insert  was  tested  on  all  five  impact  areas,  with 
only  the  crown  exceeding  500  G  peak  headform  acceleration.  The  mean  peak  headform 
acceleration  for  the  helmet  with  special  insert  was  in  excess  of  356  G. 
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Table  1:  Results  of  impact  testing  at  ambient  condition 


Sample 

Mass 

Headform  Used 

Peak  Acceleration  (G) 

Protec 

(kg) 

Crown 

Front 

1 

Back 

Standard 

Insert 

Protec 

0.411 

ISO  ‘J’ 

500+ 

500+  1 

500+ 

Special 

Insert 

0.519 

ISO  ‘J’ 

500+ 

223 

412  305 

340 

Grey  areas  indicate  impact  areas  that  were  not  tested 


DISCUSSION. 

6.  The  results  indicate  that  the  Protec  helmet  with  the  special  insert  does  not  meet 
either  of  the  two  standards  proposed  in  the  condition  tested.  The  new  foam  does 
perform  better  than  the  original  foam,  but  greater  performance  is  still  required.  At  this 
time  it  is  not  possible  to  endorse  the  use  of  the  Protec  helmet  with  the  new  liner  in  roles 
that  require  attenuation  of  impacts  is  the  range  of  65  to  90  Joules. 

CONCLUSIONS. 

7.  The  results  of  the  testing  show  that  even  the  Protec  helmet  with  the  new  liner 
does  not  provide  the  required  levels  of  protection  in  terms  of  either  of  the  two 
proposed  standards. 

RECOMMENDATIONS. 

8.  The  following  recommendations  are  offered  for  the  continued  development  of 
the  Freefall  Parachuting  Helmet: 

a.  The  CSA  testing  technician  (Mr.  Henry  Tran)  suggested  the  use  of  EPP 
(expanded  pol5^ropylene)  or  EPS  (expanded  polystyrene)  foam  for  the 
helmet  liner.  Using  his  extensive  helmet  testing  experience,  he  felt  that 
these  t5ip)es  of  foams  would  be  more  appropriate  for  the  impact 
attenuation  required. 

b.  Further  to  the  above,  the  liner  is  composed  of  three  individual  segments 
which  do  not  fully  surroimd  the  head.  A  moulded  single-piece  liner  (EPP 
and  EPS  would  be  a  solid,  moulded  liner  as  opposed  to  the  current 
flexible  liner)  would  ensure  that  the  entire  head  is  surrounded  by  foam 
padding,  and  that  the  maximum  surface  area  for  impact  attenuation  is 
available.  This  kind  of  complete  coverage  could  lead  to  thermal  comfort 
issues,  and  so  should  be  thoroughly  tested  with  users. 
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c.  Testing  at  both  low  and  high  temperatures  is  necessary  to  ensure  that  the 

impact  attenuation  of  the  helmet  is  not  compromised  by  changes  in 
environmental  conditions. 

9.  DCIEM  would  be  prepared  to  assist  in  testing  further  improvements  to  the 
Protec  helmet,  or  selection  of  an  alternate  helmet  that  meets  the  required  impact 
protection  standards. 


Approval:. 


Mr.  D  Beevis 
H/HES 
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Canadian  Parachute  Centre 
Attachments 


Annex  A  Draft  European  Airborne  Sports  Helmet  Standard 
Annex  B  CSA  Impact  Testing  Datasheets 
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ANNEX  A 

TO  3753- 1/E- 1  (OHE) 
6  APR  98 


EUROPEAN  STANDARD 
MORHE  EUROPEENNE 
EUfiOPAISCHE  NORM 

UOC 

Descriptors  : 


U  <  • 

pr£N  966 


nsreKf-r 


ruber  199Z 


English  version 
Airborne  sports  helmets 


Casques  pour  sports  aeriens  Luftsoorthelme 


This  draft  European  Standard  Is  submitted  to  the  CEN  members  for  CEN  enquiry. 

It  has  been  drawn  up  by  Technical  Committee  CEN/TC  156, 

If  this  draft  becomes  a  European  Standard,  CEN  members  are  bound  to  comply  with 
the  CEN/CENELEC  Internal  Regulations  which  stipulate  the  conditions  for  giving 
this  European  Standard  the  status  of  a  national  standard  without  any  alteration, 

this  draft  European  Standard  was  established  by  CEN  in  three  official  versions 
(English,  French,  German).  A  version  in  any  other  language  made  by  translation 
under  the  respons ibi 1 i ty  of  a  CEN  member  into  its  own  language  and  notified 
to  the  Central  Secretariat  has  the  same  status  as  the  official  versions. 

CEN  members  are  the  ndtional  standards  bodies  of  Austria,  Belgium,  Denmark. 
Finland.  France,  Germany,  Greece,  Iceland,  Ireland.  Italy,  Luxembourg. 
Netherlands,  Norway,  Portugal,  Spain,  Sweden.  Switzerland  and  United  Kingdom. 


CEN 


European  Coraniitee  for  Standardlzal ion 
Comite  Europeen  de  Norma  1 i s at  Ion 
EuropSisches  Komitee  fiir  Normung 

Central  Secretariat:  rue  de  Stassart  36.  8-1050  Brussels 


c  CEN  1992  Copyright  reserved  to  all  CEN  members 
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Content & 

foreword 

1  Scope 

2  References 

3  Defift1t?oos 
I  Heterials 

5  Construet^Ofi 

6  PerfoTMAce  pe^oireeents 

7  Tests 

5  Narking 

9  Inforeetion  for  users 

^nnex  A  PositiOninfl  of  the  heleet  on  the  headfore 
Annex  B  Test  area 
Annex  C  P<eW  of  vision 


This  European  Standard  has  been  prepared  under  the  direction  of  the  Technical  Coeeittee  CW/TC  7S8 
Helaets^.  It  specifies  requirr^nts  for  heletts  used  in  airborne  sports  activities- 

The  veriouf  helaets  for  airborne  sports  ere  indicated  in  this  Curopean  Standard  as  folloHSs 

-  Category  hpO:  Helaets  for  paraglidiog  and  hang  gliding 

-  Category  PCt  Helstts  for  parachuting 

•  category  ULt  Halaats  for  flying  with  ultra-light  aeroptanas 

The  reauireeents  cover  alt  categories.  Special  requireeenta  ere  contained  in  the  relevant  clauses. 

The  protection  given  by  a  heleet  depends  on  the  ciramtanees  of  the  accident  and  wearing  a  htleet  cannot 
always  prevent  death  or  long  tani  dlsability- 

,  _ _ -  O#  en  4M»et  is  absorbed  by  the  heleet,  thereby  reducing  the  force  of  the  blow 

iuKSiSS  S;  the  {SaS  fS  ^rStuTSf  the  hel-et  eay  absorbing  thi a  energy  and  any  belect 

that  sustains  a  severe  blow  needs  to  be  replaced  even  if  dawige  is  not  apparent. 

to  th.  p.rforMiic«  of  -htch  it  Is  cp-Ol-.  •»*  to  «wur- 

M  5^o1y  f<*t^  os  p-ss<b1«  eoftsUtMt  -ith  eo-fort.  in  use  it  it  essential  that  tho  hol-«t  Is  soeur-W 
fostoMit,  with  sny  ohin  strop  unOor  tension  at  oil  ti-os.  ^ 
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*  ““***  *  .~i  -ethodi  for  used  p.roflHdinj.  honfl  9’'- 

toroplin... 

.  - . .  "  - - 

tlOfl; 

-  p«n«trat1on  rc3'l»t*nce; 

-  fthock  •asorb'lftg  prop«rti«; 

-  retention  systM  prop«rt4«4i 

.  «9rk{ng  and  infor*«t<on  for  irtOff . 


a  Noraatfvo  rtferwx**  i—  -tSor  pubUeotfom.  These 

This  Europewi  Ssondort  ■iocprpereto*  the  pubHcetfon*  ero  Hited  hore- 

noreetlwe  reference*  ere  eiWl  et  the  eppropr<*U_P>y^  rewUfoiw  of  eny  of  the**  pcbHeetion*  «ppW  t® 
for  dot^  “bTo^^^®-- 

,K  ...  P«««.1  eye-protector*  -  Vfeor.  for  hel-t.  for  »*®r»  •> 

»....  HMdfotn  for  o*.  l«  «»>•  *•»«*«  protective  hel-et. 

a  0of1n<t4on« 

For  the  porpo**  of  tht*  stehOerd  th*  follo-fns  deffnfttoo*  epply. 

protOOtfon; 

3.1  Sholl 

lietertel  that  provide,  the  9e»*r.l  outer  forte  of  the  heleett 


3.3  HtlMt  typo 

ctegory  of  heloet.  uhteh  do  oot  differ  in  »och  *»*4B»tfot  reepect*  e*i 

:  r i;  ”2.“ ..  — _ _ _ — ~ 

However.  .  heleet  type  pey^l^^e  e  r.hge  of  *<*«'  ^IltcJ'‘ij!!l!*J!biiet*d  W  the  t.*ts 

peddiog  1"  »<“  •"  ***  J*??!.  «IL»rd 

satisM**  th«  r^uirawsnts  of  this  standard. 


•  )  its  cQMn*  ol  preparation 
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9.4 

9.i,t  Protactivt  padding 

Katcr^a^  u»cd  to  •Owrb  ipptet  •rffrgy; 

3.4,2  Coafort  pOddiOfl 

Liiicr’  Mterlal  providad  for  tivt  wearer**  comfort; 


9.4.3  3l2ins  poddfog 

Uintr  ■atarial  u«ad  for  idjusto^it  of  the  helatt  »tta; 


9,$  Ratantion  aytteo 


Goapleta  aoaaobly  oy  aaana  of 
for  adjustment  of  the  systea 


Hhnch  the  helaet  4a  aaifttained  position  on  the 
or  to  enhance  the  wearer's  coafort; 


head. 


including  any  aavicts 


9,3  Ch<n-otP*P 

Of  tM  retont^oo  oyst-  p»  -  toot  under  th.  -ror'.  J».  to  koop  tP.  <n 

position; 


3.1  Basic  plana  of  the  human  hamd 

Plom  at  «»  lavo»  of  tha  aatamal  ear  opanlng  ttxtarnol  audUory 
soehats  iorhits); 


aaatuS)  and  the  lowar  adga  of  tha  aye 


3.B  Basic  plana  of  a  htadform 

Plana  raUtlva  to  tha  haadfara  that  oorraapond.  to  tha  h»te  plana  af  th.  h««n>a4, 


.  9.B  Beferanem  plana 

Conatruatlon  pW  p.r.11.1  to  tha  haato  plan,  of  tha  h.»ffor.  at  a  di.tanaa  fro-  ft  -hfch  Ha  a  fonetHoo  Of 
the  »i*e  of  the  headform; 

3.10  Test  aros 

araa  of  th.  haadfom  in  -hlch  H-P«.t  taat.  aay  h.  eanduotad  -hHeh  aorraspond.  to  th*  prot«=t«l  araa 

Of  tha  huean  haad- 

3.11  Chin-cup 

PaatanHn,  Pr»Hc  of  th.  cMh-.trap  that  fit.  round  th.  point  of  th.  -aarar*.  chin. 

3.13  Visnr 

Tranaparan,  protaotlva  scr.H«  aatendln,  over  tha  ay*,  and  e«v.r1n«  part  of  th.  faca. 

9.13  Goggles 

Transparent  protectors  that  anelost  the  eyes. 
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4  MaCcrIsU 


For  thQ9M  parts  of  the  hc1»ct  coo 
dergo  appraoiabla  altaratioA  froo 

Materiol*  shall  oot  *>•  which 
conduct ivity^ 


log  into  contact  with  the  skin  the  naterUI  used  shall  l>t  kfiOHn  tvst  to  vn- 
oontact  with  s^at  or  other  sulisranceS  likely  to  be  foui^  in  toiletries, 
are  known  to  cause  skin  disorders^  including  cold  injuries  due  to  thermal 


5  Construction 

5.1  deneral 

The  heliwt  nonMlty  consists  of  a  shell,  either  oonteining  or  prouiding  the  necessary  eeans  of  absorbing  in- 
pact  energy,  and  either  fitted  with  or  providing  seans  for  retaining  the  hcleet  on  the  head  in  an  accident. 

The  heliKt  should  have  good  durability  and  withstand  norsil  handling. 

The  heloet  shall  ot  so  designed  and  shaped  that  pw-ts  of  it  Cvisor,  rivets,  ventilators,  edges,  fastening 
device  and  the  like)  do  not  injure  the  user  in  non^l  use. 

Mo  accessories  aay  be  fitted  to  or  incorporated  in  the  airborne  sports  helaets  unless  U  is  designad  in  «uch 
a  way  that  it  will  pot  cause  injury  and  that,  when  it  ia  fitted  to  or  incorporated  in  the  protective  helmet, 
the  helaet  still  coapliea  with  the  reguiraaents  of  this  standard. 

The  canatrvetion  of  heleets  category  PC  should  take  into  account  the  risk  that  the  lines  of  the  parachutes 
sight  be  captured  by  the  helact  with  the  retention  systea  and  its  accessories. 

mnt  -  Helaeta  should  > 

-  have  low  weight 

•  be  easy  to  pvt  on  and  take  off 

•  be  usable  together  with  spectacles 

-  not  significantly  interfere  with  the  ability  of  the  user  ro  receive  acoustic  aabient  inforaations 
(not  valid  for  helaets  category  ut) 

5.2  Revantion  systaa 

5.2.1  Ceneral 

naans  shall  be  provided  for  retaining  tha  helaet  on  the  weartr*s  head.  All  parts  of  the  retantion  system 
Shall  be  scourely  attached  to  the  syatea  or  to  the  helmet. 

5.2.2  Chin  straps 

Any  chin  strap  shall  be  not  less  than  15  aw  wide. 

straps  aay  be  fitted  with  eeans  of  enhancing  comfort  for  the  wearer. 

3f  the  chin  strap  includes  a  chin  cup  all  the  tests  shall  performed  with  the  chin  cup. 

5.2.5  Pastefling  devices 

Any  Chin  strap  shall  ba  fitted  with  a  device  to  adjust  end  aaintein  tension  in  the  strap.  The  dwice  should 
be  capable  of  adjustment  so  it  does  not  come  on  the  jaw  bone. 
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S.3  ftflisti 

.  ^  k«ii  M  «aaaeh  Mtf  rouofled.  Thtre  »»  no  proj«ofion8  *« 

::icrnrv%rS«^^*> .*ui»  *-  ~ 


inside  of  the  helaet.  Any 
$4j«Cfnt  surface. 


5.4  Field  Of  vision 

Wh.8  U.»-  Keo...n«  -Uh  7.4  t*  no  occu..t<,«  in  .h.  fieK.  of  vi.ion  Oound.d 

.nn«x  C,  figure*  C.l,  C.J  ■»«  C-*)’ 

_ _  i«i1«  tw«».trte»l  in  roJitioo  to  th*  -edioo  longituiHn.1  ver- 

X:‘>S!IS  2  JSw" "«>  «•  •«'"  «'•"•  ■" 

is  the  straight  line  L  K* 

.  upu.rd*: .  dih^ir.,  .«gi.  dofiood  jv »»» rofo^ 

o#  ~t  t«.  tMo  as*  in  th.  «:*•  X^no\,.\t  th.  puint.  I,  «,d  Lj  r.- 

category  UL  with  the  rtferaiice  plane  end  whose  edge  is  strsign\  onv  i.^g  r- 

presenting  the  eyaa. 

_ _ _  .  .  :,i,^u..i  .*,1-  defiiMd  by  th*  Oa»io  p1«iM  o#  th*  h*»d#«r«  and  *  pUft*  forming  an  angl* 

and  -h*.*'^.dg.  «*  .tr,i,ht  lin.  K,  K,. 


5,5  Heed  eebilitv 

At  th.  r..r.  th.  rigid  p-rt.  *nd.  ib  partio-i--.  th.  .h.U  al-ll  not  b.  uithin  .  eylindr  d.fin«l  a.  folio- 
(see  eiuiex  B#  figure  t.l) 

-  Oieeeter  100  M 

.  Axit.  .ituot^i  at  th.  infraection  of  th.  ^i-  pt«i.  o»  M  th.  h-dfom  of  a  pl«t.  pa- 

rellet  to  and  tio  ae  below  the  refereftce  plw 


S.f  lye  protaetion 
tt  shall  De  possible  that 

-  heleets  oategcM-y  hpo  end  FC  con  be  used  together  with  gogglts 


5  Perfonunce  reguireeenti 


5 . 1  Oeneral 

After  th.  p«^or«ne.  of  ooe  of  th.  pr.*eriti«l  teat, 
breakage  or  deforest ioA  dangerous  to  the  wearer. 


the  airborne  sports  heleet  shall  not  exhibit,  iny 


6.2  lepoct  sbserbino  cspecity  within  the  test  area 

Th.  h.l..t  wall  giv.  prot-tion  to  th.  —r*.  #or.h,«l.  bock  of  th.  h.«i.  t-pl..  ««i  cro«n  of  th.  h.ad 


5.2.1  Shock  absorbing  capacity 


When  tested  according  to 
equivalent  Velocity  to  s 
described  tn  7.2.2. 


.08.  7.2.3  th.  p.ak  iceeUration  sh.l1  not.  for  ^h 

V  twlght  of  ISOO  M  «fter  e^slitioning  In  ..cordinc.  »ith  any  of  th.  pr.«dor.» 


6.2.2  fttsiSUnce  to  penetration 


^  t _ ^ 


Measured  var» 


in 


clause  1.2.2. 
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e.3  »«tention  sy»t««  p«rfdr*»nc€ 

6.3. t  fyste*  ftr«n9th 

normal  op«r«t<on  of  the 

,.  »i.  ”•■  'SToS!  iris  i3si.5is^»is<'irsrii«srs''™s.i« 

OtMr  contr-t  out  Cons  to  th*  €3Cttn»1on,  pvt  ^  » 
roquirtnont. 

6.3 •?  Ret«nt<oft  offectivto*** 

^  -«,^«lure  dtscr<b«J  <n  1.94  the  hel-t,  ..Itete-  to  M  o^  wtoprJ.t.  .<«.  sh.U  not 

When  twiod  tty  tht  ppoewurc  «$cno«u 

cooe  off  ttto  hcodfom. 

After  tho  tost  the  snflU  situated  on  the  crowi  of  the  helset  and  the  pefarence 

plana  of  the  headfors  shall  not  exceed  30  . 

6,3.3  gelessc  of  the  retentloft  ayst«« 

w  .  with  «ne  hsnd  Hheft  dt  is  lo«*ed  fith  a  load  of  SO  ko.  The  forca  for  opening 

The  retOAtion  systes  ahall  open  with  oht  MM  Mmt 

shall  not  aiceead  30  M* 

It re*—"--  «•»  ««  ^ 


7  Tasts 

7«1  Sa^uenee  and  nuattar  of  saaplas  to  ho  tooted 
Total  ngaDor  suhaitted  per  helaet  typei  11 

m«*r  Of  r«iutr«>  per  perfer^  r«p4r--«t  .re  «<v«  In  trtU  t. 


Tattle  If  Sequence  and  fwoher  of  taopics 


Ptrforaance  test 

Saquenea  of  test 

lliaber  of  seaples  tasted 

— 

Oetention  systs^  effaotiveneos 

lat 

2 

Ifipact  abioThiftS  capacity 

2nd 

10 

Raff stance  to  penetration 

3rd 

1 

Ac  tent  ion  systaa  strength 
_ _ — - - 

4th 

4 

\ 
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7,7  Oettr«init<OA  of  ioptct  WorMoQ  capacity 

7.2,1  T«»t  mrmu 

i  M  above  the  Hf*t  aA-C-F  (»«?  aoncx  0r  5*1  J#  hal««t  1i 

u  .Ubd^v^d^  <0*0  f^-e  ««,:  front,  t-o  ,,<,0..  cro-o  and 

rear. 

-fc.ii  >h>t  ii«rt  of  th*  htodfor.  m<5  h«l«et  toove  •  hop<2ontal  plane  through  a  point  on  the 
pS?«  tL  topTth.  hevlfoc.  Th.  other  a  aone*  cover  the  r.at  of  th.  ...t  are. 

aa  fetloMSi 

The  front  a»«  U  ••  «*•«  ^  «  "Hi’*  f  «*  *’'*  ■”*"*  "" 

..try  of  the  he«Moni  and  MMored  frea  the  eentrat  vertfeal  axis. 

Th.  r«r  ion.  1.  defined  at  th.t  .uht.nd«l  hy  an  an#l.,of  M-  placed  sy«..trle.ny  aoout  th.  plan,  of  .y«.c- 
try  of  th.  hnadfona  and  neaawrad  fro.  th.  c«itpal  vartioal  anl.. 

Tno  aide  tonea  ohaU  conai.t  of  tho  rMainfng  tMO  Motion,  donn  to  within  »>  on  of  th.  M-e-f  piano. 


7.2.2  Co«rflt1on<<i0 

7. 2.2.1  High  teeperaturt  eondUioning 

the  helaot  aheU  be  eapo^d  to  a  of  ID  *  2  -C  fornot  l.aa  than  a  hoors  and  net  eere  than 

6  tiogra* 

7. 2.2. 2  Lo«-te«P«^ture  cooditfenfag 

Th.  h.taot»  than  ba  aapt^ad  »  a  ta^piriti^;  of  -  SO  t  1  ‘C  for  not  la..  th.n  4  hour,  and  not  nor.  th.n 
•  hour*. 

1.5.5.5  Dltrawlotett-radlatlon  oonditlontng  and  nolatvir.  oondltlonlnB 

Tha  ootar  aiirfwa  of  th.  alrhorn.  MOft*  halnot  ^it  b.  MpOMd  altamat.ly  toi. 

.  ultraviolet  IrradUtlon  by  a  lU  H  x«»o-f«1.d  qi«rti  Imp  for  at  h  .t  a  r.ng.  of  SM  •» 

-  apraylns  for  4  to  •  h  oith  natalr  at  '^lant  t«par.tur.  at  th.  rat.  of  1  1  per  alnute 

7.2.5  Shock  oboorptlCfi  teat 
7.2.5.1  Appanatu* 

7.2-5i1.t  Oeaorfpt-ton 

The  test  apparatus  shall  oeaprise: 

-  Af%  anvil  Hgidly  flKtd  to  a  base 

-  A  free  fall  guidance  systaa 

-  A  Mobile  systaa  supporting  the  heloeted  beadfora  ^ 

.  *  Mt.l  hoMfor.  fitted  nlth  a  trldlraetlonal  .eeeleronater  and  a  —ituriin  laaanbly 

.  a  .yatna  by  which  th.  point  of  InpaM  .an  be  hrought  Into  correM."d.«e.  with  tha  entra  of  th. 
anvil . 

A  suitable  apparatus  is  fho*ei  In  figure  1. 
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7.1.3. 

Th*  M».  »M"  •»  •<>«.' •»<*•  »'  »***’  eoncret.  Of  •  coirtin.tloo  of  thcs*  ..t.rH»U  «fxJ  twvc  » 

■acs  or  ax  least  teg. 

HO  p.r.  of  *h.  M.C  or  .nvll  .M33  hov  .  r«o«.oce  fr«0-ncy  lUOU  t.  .ffet  th. 

7. 2. 3. ^.3  AnvlH 

A  fUt  .tool  •«.<!  hoviog  •  clrcolOT  f»co  o#  l»  —  t  3  -  dio-ter. 

Irli^  o!s  STnlo  ho<9»>t  »b»n  b*  not  !«**  th«.  iO  ■•.«««  tho  Ungth  not  lo..  th.n  tl5  ««. 

T.  3.3. 1.4  Ho5‘n*  systea  and  guides 

•»  —  th*  h*edfof«  ihsll  such"that  its  eharaeteriitics  do  not  affect  the  eeaiure- 

2^t“S?’l^o?[^n4:?tnh?'ci«rir^1r.vit»  of »•>•”  •’“  •“  »«'•  “»*  •"» 

»rc»-M-C-f  c«n  be  poeitHoneO  vortlooUy  bbovo  the  centre  of  the  ene<l. 

The  ,u«..  «..n  be  .ueh  tbet  the  lopeet  vlooit,  U  not  1e«*  th.«  9S  b  of  the  theoreticel  -eloeity. 

T.2.3.1.5  Aceoloroeeter  and  ocasiirlna  wscabty 

The  trMJree.t«onal  aocoloroMter  shall  be  eapibU  of  .oasorinfl  and  reoordlog  aeeelerattons  on  to  »o0o  9.  t»t 
■axisuo  «e3*  b«  SO  9. 

The  eoaaorino  systee.  ineludloa  the  drag  eeae^tly.  shall  have  .  froguenoy  respone.  U  aeoord^oe  -ith  ohon- 
CU«  (CFC)  1009  of  ISO  64t7. 

The  aeaaorlng  systee  shell  Inelode  equipamt  to  record  the  veloetty  of  the  headfere. 


T.2.3.1.9  wadfores 

The  heaafo»^  to  be  used  shall  comply  *lth  B»  .  . .  «.d  be  m«Je  of  a  metal  bavin*  a  1o«  ».son«e. 

Aueney  belcM  3000  H*.  . 

Th.  aeneral  oharectertetlce  of  the  teet  beadforas  to  be  used  shall  be  as  follo-a. 


Cod*  lotttr 

Zraldt  cifwaforeho* 
of  halMt 

m 

Mass 

A 

soo 

3;i  t  0.10 

E 

$40 

del  t  0,12 

570 

4.7  1  OyU 

H 

600 

--5,6  ±  0,16 

0 

620 

6,1  t  0,16 

The  heritor,  shall  contain,  naar  Its  centre  of  «rav1ty.  .  housing  for  a  trldlractiooal  accelero-et.r 


V  $  U  1 
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TM  b..e  M  ."d  ..de  .twl  or  «e«er.t.  or  .  co-b<n.t<0«  thw*  ,nd  hav»  , 

of  »t  l€«st  SOO  kg. 

NO  p»rt  of  the  mm  or  mwll  eMlI  Mve  •  peiOMoee  frequency  H-ble  to  affoet  the  •eosorcocnts. 


7. 2. 1-3  R'igld  h«»dfora 

the  haMfore,  to  t.  ««l  »h.lt  he  .ccordtnq  to  «,h.N  0  and  .halt  be  rfqfdly  -ountad  in  .  vurtie.t  poaition 
on  th# 


7,2. i. 1.4  H0t«l  punch  and  drop  h««n«r 

The  lestin®  device  shtU  hive  the  follovlng  chereeteriiticit 

-  Hass  of  punch  •  kg  ±  10  9 

-  Angle  of  cone  fomlng  punch  head  t  «)♦  t  1* 

•  Radius  of  rounded  top  of  punch  head  *  0#5  ae 

-  HISS  of  drop  haaeer  1  3  kg  t  25  9 

-  Height  of  fill  eeiiuffd  between  top  face  .  ^ 

of  punch  end  lower  face  of  drop  ha— or  »  1  a  2  5  — 


7. 2.4. 1.5  Inertia-free  aeasurlno  device 

test  between  the  head  of  tho  punch  and  the  heedfora. 


7.2.4o2  Procedure 

Tha  airtome  *port.  haiMt  .ban  M 

results  In  the  lepaet  absorption  test* 

•  .  ^  uu44.k  m  lAlftlal  load  of  10  M.  on  1  headfora  oriented  In  eucK  e  wey  that  tho 

sr»;.rrs.!5i,Tr;c‘!‘^-’5^sr^“"  “  “ 

which  the  point  penetrated  Into  the  shell  shall  be  eeasufed. 


7.3  Retention  eystca  testing 

7.3,1  OeterelnatlOfi  of  retention  syst—  strength 


7.3. Iu1  Apparatus  ^ 

7. 3, 1.1.1  Description 

The  test  apparatus  shall  conprliAi 

-  Naans  to  hold  the  helmet  with  headfora  end  loads 

-  A  haadfon.  equipped  -ith  >  loadhaariog  davict  co.pri.irH.  .  quid.  Md  wre.t  device  «od  .  drop  -iflht 

-  A  iMisuring  device 

A  suitablo  apparatus  is  shown  In  figure  2. 
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7.3.1.KZ  support 

A  steel  pUte  ftttoO  Nlth  •  PoU  •««  stuped  sftsr  the  hesdtors,  See  figure  3. 


7.3.1 4I. a  Headfonw  and  loedbearing  device 

The  hcedforms  to  oe  used  sboU  comply  vlth  EH  .... 

The  loadbcaring  device  with  the  guide  end  errest  device  ihen  be  aligned  with  the  vertical  axis  passing 
through  the  centre  of  grevity  of  the  headfom* 

The  oees  of  the  headfors  equipped  with  the  toadbearing  device  ihall  be  15  kg  i  0,5  kg.  which  shall  be  the 
preloedina  on  the  retention  eysten  for  detensinating  the  position  froe  which  the  vertical  d1splace*cnt  of 
the  point  of  application  of  the  force  shall  be  neasoped.  The  guide  and  arrest  device  shall  allow  a  weight 
with  a  aess  of  10  Kg  t  0,1  kg  to  drop  in  a  guided  frcfc  fall  900  m  ±  S  m* 


7. 3. 1.1. 4  Measuring  device 

A  device  to  stasure  the  vertical  dieplaeesent  of  the  point  of  application  of  the  force. 


7,3.1 .3  Procedure 

for  each  type  of  helset  take  two  helaets  of  eaoh  site  that  heve  just  uodergone  the  shock  aoeorbeion  test, 
one  of  which  nust  have  been  UV-conditio«ed,  the  other  eeiaple -deterained  by  the  testing  authority. 

Position  the  helaet  as  prescribed  in  annex  A- 

Xn  this  position  the  helaet  shall  be  held  fcy  ths  shell  by  aeans  of  the  hslaet  stgiport  at  a  point  tPtversed 
by  the  vertical  axis  passing  through  the  centre  of  gravity  of  ths  haadfora. 

sataasa  the  drop  Might  and  allow  it  to  drop  froa  a  height  of  900  as  9  S  m* 

Otiring  the  test  Misure  the  dynasic  displeeMent  of  ^e  point  of  applioation  of  the  force. 

After  two  sinutM  aeasvra  the  raaidual  displacsMnt  of  the  point  of  application  of  ths  force. 


T,3*2  Oeteroination  of  retsntion  syatsa  sffoctivsnees 

the  hslaet  shall  be  fitted  to  the  appropriate  hesdfera  ahieh  should  he  ths  eaallest  eleiaed  for  thot  hsloot 
type. 

A  dsvfce  (the  total  aass  being  3,0  kg  a  0,1  kg}  to  releess  a  falling  weight  is  hoohad  onto  the  rear  ^r^  of 
ths  shell  in  the  aedian  vortical  plane  of  tha  haloat#  as  stMm  in  figure  4. 

The  fatting  weight,  the  aess  of  which  shall  be  10  kg  t  0,01  kg.  ia  tfiM  released  and  drops  in  e  guided  free 
fall  froa  a  height  of  250  S  10  aa.  The  guiding  devices  ihsll  be  such  as  tsk^snsure  that  the  iapact  speed  is 
not  less  than  tS  t  of  ths  theorsticsl  speed. 


7.4  oeterainetion  of  field  of  vialon 

To  carry  out  the  ts*t.  the  testing  suthority  shall  select  the  size  it  considw^  likely  to  yield  the  least 
favourable  result  for  the  helaet  type. 

Position  the  helwet  on  a  haadfora  corresponding  to  its  visa  by  the  proeedura  prsecrioetf  in  ennex  A. 


Check  tha  field  of  vision  according  to  annax  C. 


20SP10X12 

((K/j.p/xi/tesi/K)) 
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l.s 

Th.  «POrt  »h.U  confir.  .t  U.*t  th.  foU«.i«g  Wo™*t.o«: 

of  th.  t-ted  *’*•* 

6)  r«iuU(  of  Xhm  t«t»  ■e«»r«H«9  t®  ■»•**  ’•* 
cj  <l*t«  of  to*tin« 

dj  iMM  of  th«  Wtfnfl  outhority 


‘  that  tho  fo11««in9  fofor~t<oo  ».  .Wily  «>»  «« 

-  tho  ouobof  of  «>i*  EuropooB 

-  tho  «•••  or  of  ««*  pwufaeturwj 

-  tho  do»«fli«*t<oi»  of  tfm  oodtlj 

.  oodo  lonor.  for  «o  cto^or, 

■MthoMty  by  *  ... 

5-2S;.*:.sc)i!5.rs--  «•" — “ 

tppropHttt  Nifttlim* 


«  InfonMtfon  for  ii«f*  -  ^,d  m  furMohod  w 

MUh  ,«fcr«tf-»  f»  «*.  Of  tb.  coontry  Of  0.1.  -- 

foUOHSS 


.  thot  th.  t-t-t  fi-tl  b.  «  fit  th.  -Mr 

.  h«,  th.  tn;  t»eh  of  th.  h.««. 

plme^  so  •»  to  0ro«t«*  ww  tw#  •  "* 


.  th*«  »  aubjected  to  violont  1«p«ct  •ill  ^  dIdcartM 


.  that  m  auDjecra  xu  - - -  tupn- 

-  !;,sriiS/^4iu’*.2r;-x;  »rH.£s%^ 

uUr.-llsht  Mrop1«>«) 
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1  eUctro««gnt^lc  dropper  5  Aflvtl 


1 

1 

A. 


Guide  cables 
Htedfom  twppoi^t  dolly 
Oolly  dtppert 


f  Plott  Mgnct 

7  SCtol  b4»o  C«t  Ue»t  MO  kfll 
$  HubMr  »l*b  (fO  fhore) 


rijur.  1.  f®'*  *•»*<“« 
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3  recorder  *T  AaviI 

4  Orcap 

F<9«r.  ..  *OP.r.t«.  for  t,.t^«9  of  r.fotioo  .ysto- 
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•  1  0«vUt<o«  froa  headfoni  prof1\t, 
Flgiira  J:  ItaiMt  »0|ipo<*t 
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<00 


1  Tn^SUO  »t«*1  »«4ra.  B  3  mit> 

2 

3  PuUiy^  ■  100 
U  FrMM 

S  Drop  10  K9 


e  Guiding  mss  3  fcg 

7  Aftar  testing 
■i  Refsrsnc*  Uns  on  helset 
t»)  Rsfsrsnfit  plans 


M9ure  «.  rr^xcipu  for  rotontfon  .yt-  .fteotfvoMS 
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Pos<t1enlA0  Of  th«  tmlatt  on  ti>«  headfom 


«  Tha  heiMt  «3  placed  «B  0  h«»<ltoni  of  «ppP0pr1«t»  sfie.  A  >ood  of  SO  N  <» 
1  THa  MiMi  13  ^  haAdfor«.  It  H  »*c«rt3in#d  that 

tyeXmmt  in  ortJar  to  adjust  tha  hat~t  an  m 
tM  ht^dct  coincidM  with  the  vartIcaT  aediin  plan* 


appliad  on  tha  oroMn  of  th« 
the  vertical  aedian  plana  a/ 


a  TB.  fr-o.  «fOO  of  ih.  f»  Ploo-  •  “* 

ward  field  of  vision, 

Th«,  ehpck  th«  the  rt,u«re.«.t»  for  th.  .Inf—  rd  *0910  ehtf  th.  heritontal  ffoM  Of  violon  ere 

tisfied. 


3  The  front  «19.  pf  the  Helhet  fo  KO<«»t  .  7*  «fl1o  OouB*-  In  thet  position  the  foUoHlng  line*  are 

drawn  on  the  helwtt  shell ; 

.  a  horliontel  line  at  the  level  of  the  reference  plane  of  the  headtor. 

-  the  tost  area  llaito  ••  defined  oy  the  line  aa-C-p 

.  the  five  tenei  ffront.  t«.  sides,  er—  end  r.«-)  es  deicrlhed  In  T.J.t. 
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Aimex  C 

^ifld  of  vision 

All  1 Inoar  dlaonclens 
in  oill iotters 


a)  An^le:  25*  Bin  in  tha  casa  of  categories  HOC  and  PC  and  7*  Bin  in  the  ease  of  categoric  Ut 
t>)  Aront  9)  Soctloo  of  headfom  In  reference  plane 

c)  Section  of  hoad/bm  In  lonoitodinol  vortical  plane  h)  Back 

d)  Reference  plane  ioftflitudinal  vortical  a«d1an  plane 

«)  Basic  plane  Central  transverse  vertical  piano 

f>  Central  vertical  axis 

figure  C.1:  Peripheral  vision 
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ACCELERATION  VS  TIME 


✓ 


Acceleration 

Cg) 


Sa^mple  #;  #5  (NORMAL  INSERT) 
Model;  PROTEC 
Impact  Site;  CROWN 
Impact  Energy:  90  J 
^rop  Height;  1.69  M 
^vi  I ;  STEEL  FLAT 
Headform:  ISO  'J' 
Conditioning  Temp.:  23C 


Impact  Velocity;  5.40  m/s 
Peak  Acceleration;  500.7  g 
Area;  0.761  gs 
lime  to  peak;  2.68  ms 
Pulse  width:  3.80  ms 

3530.8  (between  9.7  ms  and  10.4  ms) 
lime  above  150q:  0.9  ms 

Lime  above  200q:  0.8  ms 


PATE:  04-02-1998 
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ANNEXE 

TO  3753-1/E-l  (OHE) 
6  APR  98 


ACCELERATION  VS  TIME 


Acceleration 

(g) 


Sample  #:  #5  (NORMAL  INSERT) 

Model:  PROTEC 

Impact  Site:  FRONT 

Impact  Energy:  65  J 

Drop  Height:  1.22  M 

Anvi I ;  STEEL  FLAT 

Headform:  ISO  'J' 

Conditioning  Temp.:  23C 


Impact  Velocity:  4.87  m/s 
Peak  Acceleration:  500.6  g 
Area:  0.813  gs 
Time  to  peak;  4.02  ms 
Pulse  width:  5.06  ms 

H.l .C. ;  3332.1  (between  10.9  ms  and  11.6  ms) 
Time  above  150g:  1.3  ms 

Time  above  200g;  1.0  ms 


DATE;  04-02-1998 


B-3/10 


ANNEXE 

TO  3753-1/E-l  (OHE) 
6  APR  98 


ACCELERATION  VS  TIME 


Acceleration 


. J 

/ 

Time  (ms) 


Sample  #:  #5  (NORMAL  INSERT) 

Model:  PROTEC 

Impact  Site:  REAR 

Impact  Energy:  65  J 

Drop  Height;  1.22  M 

Anvi I ;  STEELFLAT 

Headform:  ISO  'J' 

c. ond  i  t  i  on  i  nq  T emp  223C 


Impact  Velocity:  4.89  m/s 
Peak  Acceleration;  500,6  g 
Area:  0.810  gs 
Time  to  peak;  3,01  ms 
Pulse  width:  4,03  ms 

H.I.C.:  4155.1  (between  9.3  ms  and  10.2  ms) 
Time  above  150g;  1.1  ms 

Time  above  200g:  1,0  ms 


DATE:  04-02-1998 


Enli 


ANNEXE 

TO  3753- 1/E4  (OHE) 
6  APR  98 
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B-5/10 


ANNEXE 

TO  3753-1/E-l  (OHE) 
6  APR  98 


ACCELERATION  VS  TIME 


Acceleration 

<g) 


Sample  #:  #2  (SPECIAL  INSERT) 

Model;  PROTEC 

Impact  Site:  CROWN 

Impact  Energy:  90  J 

Drop  Height;  1.66  M 

Anvi I ;  STEELFLAT 

Headform:  ISO  'J* 

Conditioning  Temp.:  23C 


Impact  Velocity;  5.63  m/s 
Peak  Acceleration:  500.5  g 
Area:  0.825  gs 
Time  to  peak:  3.09  ms 
Pulse  width:  3.93  ms 

H. I .C. :  3558.2  (between  9.2  ms  and  10.1  ms) 
Time  above  150g:  1,4  ms 

Time  above  200 g;  1.2  ms 

DATE:  04-02-1998 


B-6/10 


ANNEXE 

TO  3753- 1/E- 1  (OHE) 
6  APR  98 


ACCELERATION  V3  TIME 


sample  #;  #2  (SPECIAL  INSERT) 
Model;  PROTEC 
Impact  Sitei  FRONT 
Impact  Energyi  65  J 
nroD  Height:  1.2  M 
Anvl I :  STEEL  FLAT 
Headform:  ISO  'J* 
Conditioning  Temp.j_  23C 


Impact  Velocity:  4.88  m/s 
Peak  Acceleration:  222-7  g 
Area;  0.699  gs 
Time  to  peak;  5.57  ms 
Pulse  width;  11.90  ms 

H.I.C.:  702.7  (between  9.8  ms  and  12.6  ms) 

Time  above  150g:  1 .2  ms 

Time  above  200g:  0.5  ms 


DATE:  04-02-1998 
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ANNEXE 

TO  3753-1/E-l  (OHE) 
6  APR  98 


ACCELERATION  VS  TIME 


Acceleration 

(g) 


Sample  #;  #2  (SPECIAL  INSERT) 

Model:  PROTEC 

Impact  Site:  REAR 

Impact  Energy:  65  J 

Drop  Height:  1.2  M 

Anvi I ;  STEEL  FLAT 

Headform;  ISO  'J' 

Cond i t i on i ng  T emp . :  23C 


Impact  Velocity:  4.86  m/s 
Peak  Acceleration:  340.2  g 
Area;  0.755  gs 
Time  to  peak:  4.02  ms 
Pulse  width;  9.57  ms 

H.I.C. ;  1546.2  (between  9.1  ms  and  10.6  ms) 
Time  above  150g;  1 . 5  ms 

Time  above  200g:  1 . 0  ms 


B-8/10 


DATE:  04-02-1998 


ANNEXE 

TO  3753- 1/E- 1  (OHE) 
6  APR  98 


ACCELERATION  VS  TIME 


Acceleration 

<g) 


Sample  #:  #2  (SPECIAL  INSERT) 

Model:  PROTEC 

Impact  Site:  LEFT  SIDE 

Impact  Energy:  65  J 

Drop  Height:  1.2  M 

Anvil:  STEEL  FLAT 

Headform:  ISO  'J' 

Conditioning  Temp.:  23C 


Impact  Velocity:  4.83  m/s 
Peak  Acceleration:  412-4  g 
Area:  0.735  gs 
Time  to  peak:  4.67  ms 
Pulse  width:  8.53  ms 

H.I.C,:  1750.7  (between  10,3  ms  and  11.5  ms) 
Time  above  150g:  1.3  ms 

Time  above  200g:  1 . 0  ms 


DATE:  04-02-1998 
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ANNEXE 

TO  3753- 1/E- 1  (OHE) 
6  APR  98 


ACCELERATION  VS  TIME 


Acceleration 

<g) 


Sample  #2  (SPECIAL  INSERT) 

Model:  PROTEC 

Impact  Site:  RIGHT  SIDE 

Impact  Energy:  65  J 

Drop  Height;  1.2  M 

Anvi I :  STEEL  FLAT 

Headform:  ISO  'J’ 

Conditioning  Temp.;  23C 


Impact  Velocity;  4.83  m/s 
Peak  Acceleration:  304.7  g 
Area:  0.713  gs 
Time  to  peak;  4-68  ms 
Pulse  width;  8-99  ms 

H, I .C. ;  1252.5  (between  10.2  ms  and  11.6  ms) 
Time  above  150g;  1.3  ms 

Time  above  200g;  1.0  ms 


DATE:  04-02-1998 
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